Natural constituents of St. John's Wort inhibit the proteolytic activity of human thrombin.
Thrombin, a multifunctional serine protease responsible for the proteolytic hydrolysis of soluble fibrinogen, plays a pivotal role in the blood coagulation cascade. Currently, thrombin inhibitor therapy has been recognized as an effective therapeutic strategy for the prevention and treatment of thrombotic diseases. In this study, the inhibitory effects of natural constituents in St. John's Wort against human thrombin are carefully investigated by a fluorescence-based biochemical assay. The results clearly demonstrate that most of naphthodianthrones, flavonoids and biflavones exhibit strong to moderate inhibition on human thrombin. Among all tested compounds, hypericin shows the most potent inhibitory capability against thrombin, with the IC50 value of 3.00 μM. Further investigation on inhibition kinetics demonstrates that hypericin is a potent and reversible inhibitor against thrombin-mediated Z-GGRAMC acetate hydrolysis, with the Ki value of 2.58 μM. Inhibition kinetic analyses demonstrate that hypericin inhibits thrombin-mediated Z-GGRAMC acetate hydrolysis in a mixed manner, which agrees well with the results from docking simulations that hypericin can bind on both catalytic cavity and anion binding exosites. All these findings suggest that hypericin is a natural thrombin inhibitor with a unique dianthrone skeleton, which can be used as a good candidate to develop novel thrombin inhibitors with improved properties.